ABSTRACT: Although the mathematics foundation program was introduced in Sultan Qaboos University (SQU) half a decade ago, there has been no evaluation or assessment of the program. The aim of this study was to evaluate the students' performance in the Mathematics foundation course in SQU and to examine the predictive value of a student's high school performance for success in the math foundation course. The study considered a sample of 551 students who took the math course (MATH2107) during 2014 Spring semester. More than 95% of the students were admitted to SQU with a high school score of 80 and above. The analysis revealed that, in general, female students were admitted to SQU with a significantly higher average high school score than the male students. The findings indicate a very unsatisfactory performance of the students in the mathematics foundation course as the mean GPA was 1.66 and more than half (59%) of the students obtained a GPA less than 2 (i.e. below grade C), of which 14% failed and 35% obtained grade D. Female students outperformed male students in the mathematics course. High school mathematics performance, gender and cohort of students were identified as significant predictors of success in the mathematics foundation course. To increase the success rate of the mathematics course, the high school curriculum needs to be aligned with the University standards and the admission authority should continue to give more attention to high school mathematics scores along with overall high school performance while making admission decisions for the College of Science in SQU. 
Introduction
he massive expansion of higher education across the world is one of the important development features of our time. The increase in the number of students as well as in that of public and private higher educational institutions, has been associated with an enormous increase in the international mobility of the students over the T last few decades [1, 2] . A profound change in the educational system and concern about the quality of higher education and its standardization has also emerged as an issue [3] . At the same time, many new systems have been introduced for academic standardization and quality control in higher education. The introduction of academic foundation programs (also called preparatory programs) by a growing number of higher education institutions across the globe is one such new program. These programs are typically for those high school graduates who lack necessary skills in English, Mathematics and Information Technology (IT) at the time of entering higher education institutions, and they have become especially prevalent in today's world of internationalization and cross-border academic mobility. In some countries, such as in Britain, international foundation programs (IFPs) exist alongside a range of other university preparatory programs that are offered primarily to domestic students. The IFP is offered not only for improving the linguistic ability of a student, but also to bridge the gap between the British 13-year pre-university school system and the 12-year system common to a majority of education systems around the world. Additionally, IFPs are designed to help students meet minimum academic requirements for entry into an undergraduate degree program as well as to prepare them culturally for life and study in a new study environment.
In this era of globalization, the dominance of the English language as a medium of higher education, research and trade is undeniable. It is now a common phenomenon in almost all universities in non-English speaking countries, where courses are mostly taught in English in place of their native languages. In the Middle Eastern countries including the Sultanate of Oman, universities and higher educational institutions teach courses mostly in English in place of their native language Arabic, which is the language of instruction from primary to secondary school level. As a result, students admitted into universities and higher educational institutions are facing language difficulties. It has also been observed that, globally, students entering higher educational deal with their first year institutions do not have sufficient mathematical skills or mathematical background to mathematics courses, and because of this, universities and colleges have seen huge failure and dropout rates [4, 5] . The problem is particularly severe in Oman [6] . Students are also facing IT problems in the higher educational institutions. Thus, to bridge the language, mathematics and IT gaps, most Middle Eastern universities have introduced a preparatory program of English Language, Mathematics and IT which is known as a Foundation Program (FP). The main objective of these programs is to create an atmosphere conducive to a smooth transition from the secondary school to the university.
In 2009, the ministry of Higher Education in Oman released a decision about introducing a foundation program (FP) in all private and public universities and colleges. The program became a mandatory introduction to study in all universities and higher educational institutions. Following that directive, Sultan Qaboos University (SQU), the only public university and the premier institution for higher education in Oman, introduced a FP in the 2010/2011 academic year. The main objective of the programme is to achieve the required educational goals set by the Omani Authority for Academic Accreditation [7] . Within Oman's tertiary education system, the FP is now playing a key role in preparing secondary school graduates for further study by upgrading their English, Mathematics, Computing and General Study Skills [8, 9] .
In the Mathematics component of the FP at SQU, particularly in science based colleges, courses are offered at two levels: basic and advanced. To decide the level of mathematics to be offered to a student, a placement test and an exit test are conducted prior to the beginning of the semester.
The Basic Mathematics course (i.e.FPMT0101) is offered to those students who do not pass the placement test, while the Mathematics for Sciences course (i.e. FPMT0105) is offered to those who do not pass the exit test. This study is concerned with performance on the FPMT0105 course. The main objective of the course is to prepare the students for calculus and higher mathematics. Its primary topics cover basic mathematics, elementary functions (polynomial, rational, exponential, logarithmic, and trigonometric) and their various applications in solving real world problems.
Although the FP in SQU has been running for the last six years, to our knowledge, there has been no statistical evaluation or assessment of the program performance and how far it is predicting a student's academic success in their degree program. Since mathematics is a key course in the FP, the main objectives of this study are to evaluate students' performance in the FPMT0105 course and to determine how far a student's high school performance can predict success in the foundation mathematics course.
The study findings are expected to provide valuable information and guidelines for the concerned authority and SQU administration, for further improvement of quality of education at both secondary and undergraduate level. The study is expected to bridge the research gap regarding the performance of students of the FP in Oman, and thus may serve as a pilot study for future research to be conducted in this area.
Literature Review
Over the last century or more, many attempts have been made to identify the predictors of college grades and performance. Most of this research has primarily focused on the predictive power of cognitive factors of students such as high school performance (i.e., high school grades) and scores on standardized tests, such as the American College Testing Program's Assessment (ACT) and the College Board's Scholastic Aptitude Test (SAT) [10, 11] . Generally, these studies have found that high school performance and standardized test scores were the most important predictors of success in college and suggested that these cognitive factors could be used to make accurate and appropriate admission and placement decisions for students [12] [13] [14] [15] [16] [17] [18] [19] . Traditionally, cognitive factors such as high school achievement score, SAT or ACT are widely considered as admission criteria by most higher education institutions in the majority of countries. Some institutions, such as SQU, use only the high school achievement scores, while others use both high school scores and standardized scores (SAT or ACT) to select students [20] [21] [22] [23] .
A significant body of literature suggests that high school performance is the best predictor of success in undergraduate studies and has more predictive power than the standardized tests or any other factor [24] [25] [26] [27] [28] [29] . Some studies have emphasized that the academic performance of the undergraduate students in any college or university depends not only on cognitive factors but also on non-cognitive factors (e.g., teaching and institutional quality, students' motivation and so on) and demographics (e.g., gender, ethnicity, location) [30, 31] . Studies have also found that students' non-cognitive characteristics, such as educational aspirations, study habits, and motivation, as well as their involvement in extra curriculum activities, are significantly related to their success in college [30, 32] .
Studies have shown that students who took more mathematics courses at high school level performed better in college education and obtained higher scores in standardized tests of mathematics as well as college admission tests [33, 34] . The stronger the background in mathematics which students achieved in high school, the more likely they were to earn college degrees [16, 35, 36] . Adelman [16] observed that students who took a mathematics course beyond algebra in high school were two times more likely to complete their bachelor's degree without significant delays in the United States of America.
Mathematical knowledge is important to the modern world. It facilitates understanding of the wide range of problems of the 21st century. For centuries, mathematics has helped us in solving the secrets of nature since modern scientific thinking was formed with mathematical concepts, and scientific concepts are interconnected by the rules of mathematics. Thus, mathematics is considered to be the language of science [37] . With this in mind, educational institutions teach basic mathematics to their students [38].
Data and Methodology
The data for the study was obtained from the student database maintained by the Deanship of Admission and The study considered the performance of the FPMT0105 course as an outcome or dependent variable, while gender, cohort of study, college of study, high school mathematics score and overall high school scores were considered as predictors or independent variables. The overall high school scores included mathematics scores. Both descriptive and inferential statistics were used for data analysis. Descriptive statistics were computed for all key variables. Inferential statistics techniques involved correlation analysis, cross tabulation and chi-square test, analysis of variance (ANOVA) and multiple regression analysis.
For correlation analysis, we employed both product-moment and 'biserial' correlation coefficients, because some of our variables (e,g. gender, college) are categorical variables. In 1909, Karl Pearson (39) developed the biserial correlation coefficient as a special case of Pearson's product-moment correlation. The product-moment correlation is applied when two variables are quantitative (e.g. GPA and high school scores) and measured either in ratio or interval scale, whereas in the case of biserial correlation one of the variables is measured on a dichotomous scale (e.g. gender: male/female) using a numeric code. The word biserial refers to the separate sets of values of the quantitative variable which are associated with the two values, say 0 and 1, of the dichotomous variable. Biserial correlation is a widely used statistical technique in social research and biostatistics. In correlation analysis, we have also considered the R-squared statistic (also called co-efficient of determination). In the case of simple linear correlation, the R-squared statistic is simply the square of the simple correlation coefficient r, indicating the proportion of variation in the performance of FPMT0105 explained by the predictors.
The goal of multiple regression analysis was to model the relationship between a predictor and a response variable after controlling the effects of other variables. To obtain the adjusted effect of a predictor on the success of the FPMT0105 course, we employed multiple logistic regression analysis, considering FPMT0105 success as the outcome variable ( i y ) and the characteristics of the students as predictors. A GPA of 2 or more in FPMT0105 was considered as success. Thus a multiple logistic regression model was fitted considering FPMT0105 success ( 
where, k refers to number of predictors, α and β are the intercept and slope of predictor variables and  is the error term. β is the log of the odds ratio and exp(β) is the odds ratio (OR). By definition, the odds ratio of the reference category is 1.00. An odds ratio greater than 1.00 for a category of the predictor variable indicates a higher likelihood of the outcome in that category as compared with that of the reference category after adjusting the effects of other predictors. Table 1 shows the distribution of students by selected background characteristics. Of the total 551 students who took the FPMT0105 course, more than sixty percent (62%) were male and 38% were female. The higher number of male students in our sample may be due to the fact that the sample comprised students from four different cohorts starting from 2010 to 2013, and most of the students from older cohorts are male students. This is evident from the distribution of students by cohorts and gender ( Table 1 ). The distribution of the students by cohort of study indicate that nearly half (48%) of the students were from the 2012 cohort followed by the 2013 cohort (35%). These two cohorts accounts for 83% of the total students and the rest (17% ) of the students came from the 2011 cohort (14%) and 2010 cohort (3%). Most of the female students were from the younger cohorts, while most of the male students were from the older cohorts. For example, almost two-thirds (65%) of the female students were from the youngest cohort of 2013, while 61% of the male students were from the older cohort of 2012.
Results

a. Background Characteristics of Students
Table 1. Percentage distribution of students by background characteristics
Most of the students in our sample came from the colleges of Engineering (47%) and of Science (41%), accounting for 88% of the total students from these two colleges. About 9% of the students were from the College of Agriculture and Marine Science and a small proportion (3%) were from the College of Education. More than half (56%) of the male students were from the College of Engineering. On the other hand, the proportion of female students was higher from all the colleges except the College of Engineering. Table 1 also shows the distribution of students according to their high school mathematics scores and overall high school scores out of 100. The sample data indicate that the average high school scores and the high school mathematics scores of the admitted students in SQU were 89(±5.0) and 85(±9.6) respectively. The high school score ranges from 56 to 97, while high school mathematics scores ranges from 50 to 100. About 97% of the students had high school scores 80 and above, and 3% students had overall high school score below 80 markswhilst more than one-third (36%) of the students had high school mathematics scores of 90 and above, 37% had scores of 80 to 89 and 8.5% scored below 70. significance is based on t-test, comparing two sample means of male and female students under the assumptions that the samples are independent and that they are drawn from two populations with equal variance.
The distribution of high school scores and high school mathematics scores by gender of the students indicate a huge difference between male and female scores. Female students obtained admission to SQU with both higher average high school and high school mathematics scores. For example, 96% of the female students had a high school score of 90 and above, while the corresponding figure for male students was 22%. Female students had an average high school score of 93.0(±2.1) as opposed to 87 (±4.9) for the male students, the difference being statistically significant (t = 18.88, p<0.001) ( Table 2 ). High school mathematics scores also follow a similar pattern across the gender of the students. The size of the effects of gender on high school mathematics and overall high school score, measured by etasquared (η 2 =between SS/total SS), indicates that gender explained 39.4% of the variation in high school mathematics scores and 28.2% in overall high school scores respectively. 
b. Performance in FPMT0105 and its Covariates
Students' performances in the FPMT0105 course were measured by the aggregate scores obtained in quizzes, homeworks, tests and the final examination. The aggregate scores, evaluated out of 100, were converted into letter grades and the grade point average (GPA) in a 4-point scale. The results are presented in Table 3 by gender. Overall, 5.6% of the students obtained grade A, 17.8% grade B, 27.6% grade C, 34.7% grade D and 14% of students failed (obtained grade F) in the course (Figure 1 ). The data indicate that half (49%) of the students obtained below grade C which in terms of grade point average is below 2, indicating a very poor performance of the students in the mathematics foundation course. The overall grade point average in FPMT0105 was 1.66. Table 4 presents the results of differential analysis and analysis of variance (ANOVA) showing differential effects of some selected factors on mean GPA in FPMT0105. Gender of the students shows a significant differential effect on mean GPA in FPMT0105. Female students performed better than male students. The mean GPA of female students was two times higher than of male students (2.41 vs. 1.20) . Cohort of the students shows significant positive association with the mean GPA in FPMT0105. Recent cohorts performed better than their older counterparts. For example, the mean GPA was 2.55 for the 2013 cohort compared to 0.52 for the 2010 cohort. FPMT0105 performance varies significantly with the college of study of the students. Students from the College of Agriculture and Marine Science showed the lowest performance (mean GPA 1.27), while the students from the College of Education exhibited the highest performance (mean GPA 2.32). High school mathematics scores and overall high school scores showed significant positive association with the performance in FPMT0105. For example, the mean GPA was 0.92 for the students with high school scores less than 70, and the corresponding figure for the students with high school scores 90-100 was 2.24. 
Predictor of FPMT0105 Success
To examine whether there is a significant relationship between FPMT0105 performance and high school performance and other characteristics of students, we first employed correlation analysis. The results are presented in Table 5 .
The results indicate that all the correlation coefficients between FPMT0105 scores and the given set of predictors, except college of study, were found positive and significant at 0.01 level. Overall high school score, high school mathematics score and gender of student have moderate positive correlation with FPMT0105 score and are close to each other. Cohort of study shows the highest correlation coefficient with FPMT0105 score. The R-squared statistic indicates that cohort of study explained 45% of the variation in performance on the FPMT0105 course. High school mathematics score explained 33% of the variation in performance on the FPMT0105 course, while overall high school score explained 29.5% of the variation for this course. This indicates that high school mathematics scores have slightly higher predictive value in explaining variation in FPMT0105 performance than overall high school scores. Table 5 . Correlation coefficients and R-squared statistics for FPMT score and gender, high school mathematics score, overall high school score, and cohort of students. The correlation analysis, however, shows the relationship between two variables without controlling the effects of other variables. To obtain the adjusted effect of a predictor on the success of FPMT0105 we employed multiple logistic regression analysis. Table 6 presents the results of multiple logistic regression analysis. Multiple logistic regression analysis identified high school mathematics score, cohort and gender of students as significant predictors of mathematics foundation course (i.e. FPMT0105) success. The result indicates that one unit increase in high school mathematics score increases the odds of success in FPMT0105 by 1.10 times (OR=1.10; 95%CI=1.03-1.16). Cohort appeared as the most significant predictor of success in the foundation mathematics course. The older the cohort, the worse the performance in the mathematics foundation course. For example, students from the recent cohort of 2013 were 30 times more likely to be successful in their mathematics foundation course than those from the older cohort of 2010/2011 (OR=29.67; 95%CI=8.98-99.05). Female students were 4 times more likely to perform better than male students in their mathematics foundation course (OR=4.05; 95%CI=1.62-10.18).
Discussion
The analysis of background characteristics of the sampled students revealed that among the admitted students in SQU, female students had significantly higher average scores in both high school mathematics and overall high school scores than male students. For example, the high school scores of male students ranges from 56 to 96 with an average of 86.6, while for female students it ranges from 80 to 97 with an average of 93. This indicates that many boys with relatively less qualification than girls were admitted in the university. This might be one of the reasons why boys are consistently underperforming in SQU than girls. One recent study has documented that female students in SQU are outperforming boys [40] . The higher performance of girls than boys in almost all levels of education is, however, a global phenomenon in recent times [41] [42] [43] . Oman is not an exception. Since high school performance is the only requirement for entry into SQU and females are doing better than male students at high school level, then there should be more female students than males in SQU in recent time. However, if we look at the overall gender ratio of the admitted students over the years, there is a more or less 50:50 ratio of male-female students in SQU. This raises a question: does the admission process favor boys with lesser high school scores than girls for admission to SQU for the sake of maintaining a 50:50 ratio of boys and girls among the admitted students? However, we do not have any supporting documentation to answer this questions. It is worth mentioning here that enrolling under-qualified students in a university leads to a misuse of resources, particularly in a public university like SQU where education is free. Besides, failing to select the most able and motivated candidates might have serious negative impacts on a discipline as well as on the university in general in the long run. Our analysis reveals a very poor performance by the students in the mathematics foundation course (i.e. FPMT0105) as their mean GPA was 1.66 and more than half (59%) of the students obtained a GPA of less than 2 (i.e. below grade C); of these 14% failed and 35% obtained grade D, although 97% of these students entered SQU with an overall high school score of 80 and above, and 91% with a high school mathematics score of 70 and above. This is a very dismal scenario regarding the best students of the nation, as SQU is the only public university and the premier institution for higher education in Oman, which attracts the best students from all over the country. The results indicate that the Omani high school curricula, particularly in mathematics, are falling short in preparing students for success in their postsecondary education. Analyzing data from the high school and beyond, Adelman [16] found that the high school curriculum exerted a more powerful influence on bachelor's degree attainment than did test scores, high school class rank, and high school grade point average. It has been argued that rigorous high school courses including mathematics help prepare students for the college learning environment and enhance their ability to succeed in higher education [16, 44] . Our findings indicate significant differential effects of gender on performance in the mathematics foundation course. Female students had significantly higher mean GPA (2.41) than male students (1.20). Nearly two-thirds (73%) of the male students obtained less than C grade, while the figure was 29% for the female students. The proportion of students with F grade was also significantly higher for male students than female students (22% vs. 1%). These students with less than C grade are at higher risk of dropping out from the University or repeating the course, lengthening their academic life and thus becoming a burden on the family, society and the university administration. The differential analysis indicates unadjusted significant effects of cohort, college of study, high school math score and overall high school score on mathematics foundation course performance. Correlation analysis also shows significant correlation between mathematics foundation course performance and gender, cohort, high school mathematics score and overall high school scores. Correlation analysis also shows that high school mathematics scores have higher predictive value than overall high school scores. High school mathematics score explained 33% of the variation in performance on the mathematics foundation course, while high school total score explained 29.5% of the variation in mathematics foundation course score. Multivariate analysis identified gender, cohort, and high school math scores as the significant predictors of mathematics foundation course performance. Overall high school score becomes an insignificant predictor in multivariate analysis. This is mainly because the effect of high school mathematics scores mediate overall high school scores. The findings of this study correspond with those of many others which have found that high school mathematics performance is a significant predictor of college mathematics success [17, 18, 23, 45] . Ma [46] showed that students exposed to advanced mathematics courses at the middle and junior high school level had high mathematics achievement in subsequent academic life.
Conclusion
The study findings reveal a very gloomy scenario of performance in the mathematics foundation course in SQU, particularly among the male students. The results indicate that many students are entering post-secondary education with little preparation and are thus unable to cope with the college curricula, although they have a very good grade in high school. This may be due either to high schools giving inflated scores to their students, or to the contents of the high school mathematics curriculum falling far short of college standard. In order to improve the situation, high school curricula needs to be aligned with college standards. Policy makers should give due attention to this matter. The findings of this study suggest the need for more careful admission decisions to improve the success in the foundation program. Both gender and high school performance should be taken into consideration in an equitable manner to have fairer admission decisions. The findings further suggest that the admission authority should give more attention not only to overall high school scores but also to high school mathematics scores, particularly for admission into science based colleges in SQU, because these two predictor variables have higher correlation coefficients with the mathematics foundation course performance and thus greater predictive power of success.
